Results of 16 years' tests of different cropping systems at different lime and fertility levels are reported. The results are divided into two eight-year periods representing different basic fertilizer treatments. During the first period (1937)(1938)(1939)(1940)(1941)(1942)(1943)(1944) , the maximum fertilizer treatment was 250 pounds of a 4-10-6 fertilizer applied on the average of once each year. During the second period (1945)(1946)(1947)(1948)(1949)(1950)(1951)(1952), the rate was unchanged but the analysis used for maximum treatment was a 5-10-10 or a 10-10-10 fertilizer.
Potassium (0-10-6 vs. 0-10-0) had most effect on potatoes but also benefited the hay crop on the limed plots. Corn and wheat appeared to be only slightly affected by potassium.
Corn, wheat, and potato yields were increased by the application of nitrogen fertilizer (0-10-6 vs. 4-10-6 There was little effect of kind of green manure crop on yield of wheat, but rotations with green manure turned under before the corn yielded more wheat in all but one treatment than the rotations without green manure. Liming resulted in increased yield in all but two plots -rotation L with 0-10-6 fertilizer and rotation K with 4-10-6 fertilizer.
Generally, the increase from lime decreased as potassium and nitrogen were added. Increase in yield from potassium was most evident on the unlimed plots. Nitrogen gave larger increases in yield on the unlimed plots and on those without green manure turned under.
MANURE IN ROTATIONS
Crop rotations M, N, and O were continued in order to compare yields when crops were fed to livestock and the manure returned, with those obtained when the grain or hay was harvested and sold and only the residues of stover and straw left on the land. These were altered in that barley was used in place of wheat in rotation M, in place of oats in rotation N, and in place of soybeans in rotation O. The rate of manure application was ten tons per acre plowed under for corn instead of that produced by feeding the crops. This was a lower rate of application than previously used. Different fertilizers were used as indicated in Figure 4 . These varied somewhat depending on the rotation and the use of manure or residues.
The first difference noted in Figure 4 Manure increased hay yield on rotation M but had no effect on rotation N. An over-all summary of this effect is given in Figure 7 , in which direct 16 FIGURE 6-Yield of corn and wheat as affected by length of rotation and fertilizer (all plots limed). Figure 9 . These show that yields of corn, wheat and hay were usually higher in the rotations with alfalfa than with clover and timothy. There was a marked response to potassium on corn (5-10-0 vs. 5-10-5) and to nitrogen on wheat (0-10-5 vs. 5-10-5) . Hay yields generally were higher on plots to which complete fertilizer was applied at the time of wheat seeding. tons for the 1-, 2-, 3-, and 4-year rotations, respectively.)
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The role of manure in relation to length of rotation is also evident in Table 1 . In continuous corn, manure increased yields by 27.4 bushels per acre, in the two-year rotation the increase was 20.4 bushels per acre, and in the three-year rotation the increase was 9.7 bushels per acre.
Part of this may have been influenced by the frequency of manuring, but it does emphasize the greater need of manure in short rotations.
Discussion
The results presented here show wide variations in the yields of most crops. These are related to cropping system, liming, and the use of manure and fertilizer. They confirm earlier results but show greater differences resulting from long-time effects of the various practices.
The plots were initially laid out in a manner which would not permit the use of statistical analysis of the results. Consequently, differences must be fairly large and consistent before they can be given much weight. The data presented shows that there are large differences under many circumstances, and in the presentation of results, some of the treatments associated with these differences were pointed out.
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The growing of a legume either as a hay crop with residues plowed under or as a green manure crop increased corn yields from 10 to more than 50 bushels per acre depending upon other treatments in the crop- 
